sion reached from these facts was that lymphatic metastases must be prevented by operation at the earliest possible time.
Early diagnosis, and early operation, became the new watchwords learned, and taught, by all of us. But soon it became evident that the progress of cancer is not dependent solely upon time; that the degree of individual malignity is a much more important factor. In relatively benign cases some delay usually does not cause great harm; in very malignant cases even the earliest operation may fail to lead to permanent cure, indeed, complete failure is the common result. Every general practitioner of some experience, at times sees cases where the cancer advances with extreme rapidity and the earliest operation is hopeless or even impossible to perform. Not infrequently is this to be observed in gastric cancers, which sometimes progress with terrific speed. I recall a patient who was operated upon in four weeks after the first symptoms had appeared. We were expecting to find a beginning cancer; we found an inoperable ore with metastases in the liver. Death occurred four weeks later, that is, eight weeks after the first symptoms, which, incidentally, were ascribed to indigestion following a very hearty meal. In other localizations also, such a rapid progression is sometimes seen, as, for instance, in cancer of the breast. I remember two cases which developed after slight trauma, but in which, despite early radical operations, far-advanced metastases were evident within a few months.
II. The necessity for preventing cancer It is not my intent to belittle in any way the value of early diagnosis and of early and thorough operation; these may certainly save a large number of patients who would be lost were the operation delayed or less complete. Nevertheless, there are certainly cases, and many of them, where the earliest operation is too late and where the most radical operation fails to eradicate the cancer. Similarly, x-rays and radium are very useful in certain types of cancer, they may succeed eventually in some cases where operation fails or could not be attempted, yet there remain many cases in which neither the surgeon's knife nor the healing power of Roentgen rays and radium is successful. It should be remembered, also, that both the surgical and the irradiation treatment of cancer means not only discomfort but also a certain degree of danger to the patient. It seenis to be clear, therefore, that in many instances early diagnosis and treatment are not enough to deal efficiently with cancer. We must try our best to prevent the disease.
Prophylactic measures, of course, would necessitate an exact knowledge of the immediate, as well as of the remote, causes of cancer, but the lack of this knowledge does not relieve the physician from the duty to do all in his power to check the spread of the disease.
Medical men are not so fortunate as are, for example, mathematicians, who have the leisure to wait until their problems are solved; if, today, they can not solve equations of the fifth degreejust as they could not solve cubic ones a hundred years ago-they can simply wait patiently until someone discovers how it can be done. Unfortunately, we, in medicine, can not await a genius, who will assuredly appear sooner or later, to present us with a complete solution of the cancer problem. We must act immediately, if the interests of our patients require action, no matter whether we see our problem quite clearly or not. As a matter of fact, in medicine we can not usually deal with certainties; high probabilities must be good enough for us, often we must be content with even less. Why should we make an exception in the case of the cancer problem, one of the greatest scourges of humanity? Shall we, dare we, -remain idle bystanders, awaiting a future discovery, while there are millions of persons suffering with and perishing from this horrible disease?
Such a position is surely untenable. As medical men we must recognize that the diagnosis and the treatment of fully developed cancer is not meeting our whole obligation; we must also try everything possible to prevent cancer.
The great store of facts which unremitting work on cancer research has produced may offer at least some hints for us. Of course, the general practitioner can hardly be expected to be familiar with the enormous mass of scientific information bearing on It would take us too far afield to quote even the more frequently used definitions and explanations of cancer advanced by the champions of the cellular theory; they all have one feature in common in that they try to conceal by flowing periods and fine Greek words the deficiencies in real knowledge. Greek sounds very beautiful indeed, and finely wrought sentences may well sound pleasant, but a real attempt to discover the actual and practical meaning discloses that they tell us nothing at all. Thiersch's theory, to the effect that cancer is caused by a weakness of the resistance of the connective tissue against the propagative activity of the epithelial cells, is, for practical purposes, as meaningless as is the statement of Borst that the cancer cell is characterized by its structural and functional peculiarities, and especially, by a predominance of its propagative activities over its other functions. There are a great many other definitions, some more, some less, ingenious; and if thought be given to the enormous amount of work thus wasted, one can but compare it with the great efforts of the tap-dancer, who, despite great activity, may not move a single inch from his original position.
IV. Can irritation be the cause of cancer? The big idea which was intended to bridge the deep chasm between the cellular theory and life was "irritation." This was surely an advance, in that it acknowledged the possible role of extrinsic factors in the causation of cancer, but it is hard to say just what "cancer-producing irritation" means and how it produces cancer. It is true that we can not tell how the Koch bacillus produces tuberculosis, or the staphylococcus a boil, but still, a knowledge of the etiologic role of these bacteria affords us some means of defense against diseases caused by them. Knowledge of the alleged role of irritation in cancer production rarely provides the opportunity for defending humanity against cancer, for in the overwhelming majority of cases the factors which cause irritation and cancer are not known, or those which are supposed to have this effect are unavoid-able. Furthermore, if one looks more deeply into the matter, it is apparent that it is very difficult to ascribe cancer to simple irritation, assuming that the meaning accorded the term is that associated with the word in physiology and pharmacology, that is, the induction of certain functional reactions in certain cells, tissues, or organs. The irritant which provokes cancer could accomplish this only by stimulating continuous cell proliferation in adult tissues where this occurs but rarely under physiologic circumstances. This means that the irritant must act continuously, not only in the beginning but throughout the entire lifetime of the cancer. How, then, shall we explain those skin cancers of the face which are largely ascribed to the harmful effects of sunshine? It is admitted that these cancers are to be seen most frequently on farmers, sailors, and others who are exposed to the sunshine over very long periods or must work in scorching heat. But these people begin to work in early youth and are exposed to the sunshine, as a rule, when playing as small children. (Juliusberg, 1905) . With the pulp of laryngeal papillomas Ullmann produced papillomas on his own slightly abraded upper arm and in the vagina of the dog. More recently, many definitely infectious tumors of animals have been described. Certain warts and papillomas of the cow udder come in this category, and the latter tissues can also become involved from human verrucas. Papillomatosis in the mouth of dogs and the chamois, and that of the American cotton-tail rabbit (Shope) also come within the group transmissible by cell-free filtrates.
The classical example of the malignant tumor caused by a filterable virus is the chicken sarcoma described by Rous in 191 1. This tumor may occur spontaneously and it may also be induced by cellfree filtrates and even by the dry powder of the tumor.
Mention may also be made of the adenocarcinoma of the leopard frog, described by Lucke. This can be produced by cell-free filtrates and also by injection into the muscles and the lymphatic spaces of dried powder of the tumor, but the tumor which develops is always primary in the kidney, which seems to possess a special liability to be attacked by the virus. Later, the tumor may form metastases.
Most striking are the facts bearing on the Shope papilloma which can be transferred to the domestic rabbit, for while in the cotton-tail rabbit spontaneous malignancy never develops and spontaneous recovery may occur, domestic rabbits develop cancer, as described first by Rous and Beard, during the course of from one to two years. Gye observed six rabbits, infected with the Shope virus, for more than two years; five of the six developed cancer with typical metastases to the lymphatic ganglia. Excision of the tumor and of the lymphatic ganglia might result in a local cure, but later metastases might develop in the lungs. This shows conclusively that cancer may be due to a filterable virus, but the mere fact that true viruses may cause true cancers (Andrewes) is not convincing proof that all cancers are produced in this way. As yet there is no reliable report of the transmission of mammalian cancer to another mammal with cell-free filtrates.
To be sure, Gerlach reported that he found the same filterable virus in all of the human and animal carcinomas and sarcomas which he studied, and that these virus corpuscles were very like those which Barnard demonstrated in the filterable-virus cultures derived from the Rous chicken sarcoma by Gye. But Gerlach rarely succeeded in producing, with his virus cultures, malignancies (though some of them were filterable and transmissible by filtrates), whereas Gye produced them with his virus cultures almost uniformly, though they were chicken sarcomas only, even in those cases where virus cultures from mouse cancer, rat sarcoma, and even human cancer of the breast were used. These findings have not been corroborated, and since they present some points which are open to criticism it is not permissible to draw from them condusions of too sweeping a nature. Nevertheless, one can not doubt that true malignant tumors-fowl sarcomas, the kidney adenocarcinoma of the frog, and the cancers developing from the Shope papilloma-can be induced by virus infection. The fact that the virus of the Shope papilloma can not be recovered from the resulting cancers (it can only occasionally be recovered from those papillomas of the domestic rabbit undoubtedly produced by it (Kidd)) in no way proves that the virus has nothing to do with the cancer; it shows, rather, that the transmissibility of cancer with filterable viruses depends upon circumstances which at present are unknown. This interpretation is confirmed by the fact that the Shope virus can be demonstrated, in the cases mentioned, by means of serological tests, and perhaps even more emphatically by the fact recently disclosed by Kidd that in "cancer arising from the papilloma which has been transplanted successfully in a long series the virus has been demonstrated to accompany the tumor in its successive hosts and to increase in quantity as the individual growths enlarge."
After all, transmissibility of a cancer by a cell-free. filtrate does not depend solely upon the fact that it is caused by a filterable virus. MacIntosh has shown that tumors which were not originally transmissible in this manner may acquire this type of transmissibility after frequent transplantations. There may be other factors, also, which influence tumor transmission by cell-free filtrates, but in any case, a failure to accomplish this does not exclude the possibility of the virus origin of human cancer.
Cancerogenic chemicals. The first form of experimental cancer to be produced by chemical agents was tar cancer. This was looked upon as the strongest proof for the idea of local irritation, and against the concept of a parasitic origin of cancer. But, as will be shown, local irritation is not the only, or even the most important, factor in the production of tar cancer. Much interest attaches to the following fact-warts produced by tar on the rabbit ear are quite generally liable to cancerous transformation, but only after a long period, but if the Shope papilloma virus is injected intravenously they degenerate very quickly into cancer. In two weeks (the normal incubation time for the virus) the warts are transformed into luxuriant, rapidly growing cancers, and new cancers develop on tarred surfaces which hitherto were free from warts and the animal soon dies of carcinosis (Rous and Beard). In wild cotton-tail rabbits treated with 1,2,5,6-dibenzanthracene the Shope virus causes carcinoma, whereas otherwise it produces benign papillomas only. Does this not show that the cancerogenic chemicals act by preparing the tissue, thus making it suited to the virus, as pointed out by Gye in 1925? MacIntosh believes that the injection of tar promotes the establishment of the virus through a production of young mesoblastic cells, a view which is in accord with the observations of Peacock to the effect that benzpyrene and dibenzanthracene dissolved in pork fat and injected into the pectoral muscles or the subcutaneous tissues of fowl lead to sarcoma, but when dissolved in chicken fat they fail to do so; the last is readily absorbed, the pork fat causes an inflammatory reaction.
The assumption that young cells are more easily attacked by the virus explains why cancer develops chiefly in structures, such as the deeper layers of the skin and mucous membranes and the female breast, where cell division is relatively frequent. The production cf cancer of the breast, even in males, by estrin, folliculin,.and similar agents and the fact that its development can be inhibited by castration, even in strains which show a relatively high incidence of spontaneous breast cancer, are facts supportive of this opinion, for the chemical agents mentioned produce conspicuous cell proliferations in the breast even in strains in which they are unable to produce cancer (Bonser).
Wounds. Moreover, wounds may lead to cancer formation in the absence of chemical carcinogenic agents. Slye has noted that in mice with hereditary susceptibility cancer often develops in wounds caused by fighting. Bang described two cases of cancer produced in white mice by simple burning, and Stahl, Secher, and Fibiger produced cancers of the tongue in rats simply by feeding them with oats which caused wounds of the mouth. There are also observations on animal pathology which show that typical cancers may be associated with an injury of a given type. For example, in India cows often get a cancer at the base of the right horn where they are rubbed by the rope slung around this horn in harnessing the animal,-the left horn is never used for this purpose. In Australia cancers of cattle have been described as developing at the site of the brand-marks. Horses may develop cancer from the galls caused by the saddle, the "cancer du garrot," while pigs acquire lesions in the submaxillary region through rubbing against the trough in feeding. Cancers of sheep in the Argentine typically appear on the ears which are subject to frequent injury by thorns.
VI. Some clinica observations on the development of cancer The malignancies most frequently observed as sequels of injury are the sarcomas and the cancers of the breast, developing consequent to contusions. But it is not so rare to encounter cancers of the skin as a result of accidental wounds. I have seen several such, as after shot wounds, following a contused wound caused by the kick of a horse, after being stung by a hornet, after a wound caused by the beak of a cock, etc. Loewenthal has collected from the literature 97 cases where cancer of the face developed after trauma. Of Ullmann's 53 cases of cancer following a single injury 24 followed burns. And of burns, the most dangerous are those due to hot tar; Bang observed a case in which the cancer started 16 days after hot tar had been introduced into a nostril.
Although cancer may follow a single injury, it is much more common after repeated minor injuries. Bites, and friction due to broken teeth or poorly fitting dental appliances play an important role in the development of cancer of the mouth, and most tongue cancers arise on the margin most exposed to injury. Stahr has described a cancer of the thumb, occurring in shoemakers, caused by repeated injury from the awl, and, according to Thiersch, the minor injuries to the lower lip caused by shaving may lead to cancer, but this has not been corroborated by further experience. And yet, in regions, such as China, the Caucasus (personal communication from Dr. Popow), and in certain Mohammedan tribes (Roussy), where people shave the scalp, cancer of the scalp is frequent, though otherwise it is exceptional.
A great many skin cancers develop on large, old scars left by severe injuries, on burns, or on suppurative processes which have caused extensive destruction to the skin. The famous kangri cancer caused by burns, which is or, at least, once was, the most frequent type of cancer in Kashmir and the Pamir (Neve), and the cancers of the back once common in Bengal due to the extensive scars left from vicious whipping, may be exotic instances, but they are the more instructive in that skin cancers of the trunk are very rare indeed in other countries (1 per cent; Volkmann). Cancers are seen fairly often in extensive scars of the face (lupus) or of the extremities (burns and other injuries). Many years ago I reported extensive cancers arising 22 and 31 years after injury in men of 29 and 40 years of age, but the literature presents cases where cancer has appeared 65, 68, and 70 years after an injury (Bang, Coenen, Beigel). These large scars are usually covered by a very thin skin, which is readily rubbed off and which heals very slowly, so that persistent ulcerations frequently occur.
Cancer is also frequent on the legs of firemen, provoked by the continuous heat to which the legs are exposed; and varicose, syphilitic, and other chronic ulcerations of the leg are often followed by cancer. According to Volkmann's statistics, 40 per cent of cancers of the extremities develop on ulcerations of the leg. Cancer also makes its appearance more or less frequently in long-standing fistulas (cancer of Celsus) due to caries and osteomyelitis, as well as in cases where a suppurating sinus (fistula in ano) has persisted over many years. I recall a very malignant case which developed in a sinus upheld by a suppurated atheromatous cyst on the nape of the neck. Chronic ulcerations or suppurations of the skin, syphilitic or tuberculous in origin, may, in time, also lead to cancer formation; the most common of these conditions is lupus, and I have the impression that x-ray treatment has increased the incidence of cancer in lupus. In this connection, mention should be made of those chronic skin diseases which obstinately persist for many years (lichen planus, eczema, psoriasis, etc.) and which may be the seat of cancer. But in these conditions cancer is far less common than it is in association with lupus.
Rapidly increasing in frequency is another skin condition which may lead to cancer-the Roentgen burn. Even in cases where the skin is not obviously injured by the irradiation and where immediately after treatment all seems to be quite all right, cancer may make its appearance many years afterward. This means that Roentgen therapy must be restricted to those instances where it is essential. I trust that I may prove to be a false prophet, but I fear that the next one or two decades will show how many people have been seriously injured by a too careless use of x-ray treatment. I have seen too many cases develop cancer or severe precancerous conditions after Roentgen treatment for such insignificant ailments as hypertrichosis, sweating feet, etc. In these cases, usually there was no technical error in the treatment, nor were symptoms-at least serious symptoms--evident immediately after the treatment, but years later a typical atrophy, pigmentation, and deep ulceration developed at the site of the irradiation. This exhibited no tendency toward healing, and as often as not degenerated into a cancer.
A common feature of all of these various conditions which lead to cancer formation is the presence in the epithelium of defects which have no tendency to heal. Moreover, epithelial defects of this nature seem to play a decisive role in other forms ef cancer. The most frequent site of cancer of the skin is the face. Always uncovered, it is that part of the skin which is most exposed to sunshine and to the hardships of the weather-frost and heat, rain and wind. But although the whole face must bear these hardships, not all of its parts show cancer with the same frequency. The areas most commonly involved are the eyelids, chiefly the inner half of the lower eyelids in the vicinity of the medial angle, and the nose, where cancer begins generally on the sides, rarely on the tip or in the nostrils. Evidently the conjunctival secretion and the tears which soak and macerate the skin in these regions are responsible.
While cancer of the lower lip occurs almost always in males, cancer of the upper lip is very uncommon, and when it appears it is nearly always in women. In explanation of this, I suggest that the skin of the upper lip in men is protected from the nasal secretions by the moustache; the few cases of cancer of the upper lip which I have seen in men were in those who shaved this region. Another important area of the face in connection with cancer is the forehead, and in this region, at least in central Europe, cancer is more frequent in women than in men. This is due to the fact that our peasant women wear kerchiefs on the head, even when working in the greatest heat, and this covering makes them sweat and rub the skin soaked by the sweat. That constant friction may produce cancer in other localities is shown by the cancers of the bridge of the nose and of the temples caused by wearing spectacles.
The influence of stagnating secretions upon the development of precancerous and cancerous lesions, as mentioned above, is also shown in the case of cancer of the penis. Practically always, this occurs in cases of phimosis; the surface of the glans is macerated by the secretion, and a hyperkeratosis (psoriasis preputialis, Schuchardt) develops. This is a precancerous condition. Another typical precancerous condition is the so-called kraurosis vulvae, a sequel of pruritus. This leads to scratching; the scratching leads to a thickening, hardening, shrinking, and pigmentation of the vulva; this leads to cancer. Kraurosis is the most frequent precursor of vulvar cancer.
The sensation created by Cook's discovery-that benzpyrene could be produced from coal-tar-was due in part to the fact that it seemed to explain a great group of industrial cancers. According to Schiurch and Winterstein, one kilogram of coal-tar contains 45 milligrams of 3,4-benzpyrene, and if a worker should absorb each day only the benzpyrene present in one gram of coal-tar it means 150 milligrams of benzpyrene in 10 years; sufficient to produce cancer. But the matter is not quite so simple. I will not venture to discuss the question of whether the daily absorption of one gram of coal-tar is probable, or even possible, under ordinary circumstances; I wish only to call attention to the peculiar fact that in the case of the cancers which develop on workers with coal-tar and coal-tar products the cancer appears on the scrotum. This was true also of the chimney-sweepers' cancer, and it is true of the mule-spinners' cancer, of cancers of the pitch-maker, and of cancers among workers in briquette, paraffin, and anthracene factories. In mule-spinners it is the scrotum which most easily becomes soiled and the left half is also somewhat pressed during the work; it is not surprising, then, that 85 per cent of cancers of this type develop on the left half of the scrotum. But the chimney-sweepers of old England, those who, quite naked, were forced to squeeze themselves into the chimneys, soiled the entire body, yet their cancer was practically always located only on the scrotum. The workmen in the other fields mentioned above soil their hands, their faces, and the chest much more than the scrotum (in some factories it seems that the inhalation of vapors may play a part), yet, although cancers sometimes develop on the face, the hands, and the forearm, the site of predilection is still the scrotum. This can be explained, in large part, by the fact that the scrotum is kept dean less readily than the hands, arms, and face; that it is more subject to sweating and is soaked by the sweat, rubbed by the thighs and the dothing, and must often be scratched. Generally, there are initial typical precancerous changes-hyperkeratosis, warts, cracks, ulcerations-which may be present for a long time before the cancer starts; not infrequently the latter first makes its appearance some years after the worker has left the occupation which led to the cancer.
There is another group of cases where tar products may assume an etiological role. These are the cases connected with smoking. In oral cancers there are usually traumatic influences important for the localization of the cancer. Those who smoke a pipe most commonly get cancer of the lip, often precisely at the place where the pipe is accustomed to rest. The chewing of tobacco is associated with cancer of the buccal mucosa; the quid of tobacco which is always kept in the same place, or poor teeth which injure the mucosa, usually determines the site, just as sharp teeth or roots and poorly fitting prostheses may promote the formation of cancer on the -tongue or the palate at precisely the place where they are injuring the mucosa. Cancer of the buccal mucosa is relatively common in Hungary, but it is observed practically always in men, for the women never chew tobacco. In those countries where both the men and the women are accustomed to chewing betel (pan, pinang, buyo) the so-called "buyo-cancer," which also develops on the buccal mucosa and the gingiva, is as common among females as in males, even more so. Cancer of the lower lip I have found to occur almost always in men (relatively few gypsy women smoke pipes, and these sometimes acquire cancer of the lower lip), but in Colombia, where a great many women smoke pipes, four times as many women as men get cancer of the lower lip.
To sum this up, it may be said that those chemical influences which play a role in cancer etiology are generally connected with mechanical, often with thermal (chiefly, heat), factors. Cancers of the skin and of the visible mucous membranes are quite uniformly preceded by some traumatic or pathological lesion leading to an acute or chronic break-wounds, cracks, fissures, ulcerations, epithelial defects-in the continuity of the surface covering. The cancer always develops at the site of this lesion.
And this probably holds true also for the internal cancers which can not be observed and studied in their precancerous and initial stages as can those of the skin and the superficial mucous membranes. It would lead too far afield to discuss this matter in detail; a few examples may suffice. Cancers of the gall-bladder are nearly always the aftermath of stones which, as is well known, cause ulcerations of the mucosa. Cancers of the stomach originate, in a majority of the cases, at the lesser curvature, which is the "street" where the food passes (Magenstrasse, of Waldeyer) and where the mucosa of the stomach is exposed to the greatest amount of trauma. In the colon the flexures which impede passage and the cecum where the contents remain the longest are the favorite sites of cancer, while in the rectum the ampulla, where the fecal material stagnates, and in the pelvic colon, in the lower end of which a kink hinders the progress of the contents of the bowel, cancer frequently occurs. Cancer of the esophagus often develops when there is stenosis, a condition where the epithelial covering is readily rubbed off, and it is likely to develop in those who drink concentrated alcohol and, especially, hot alcoholic beverages. In China, men frequently get esophageal cancer, women very rarely do; this is explained by the fact that the Chinese like their rice very hot and swallow it when it-is at a high temperature, but the women start eating only after the men have finished their meal.
VII. The possibility of cancer infection
With all visible cancers the only common feature, and, therefore, perhaps the most important of all precancerous conditions and of circumstances which lead to them, is the presence of wounds, cracks, sores, abrasions, fistulas, and ulcerations which usually, but not invariably, manifest but a slight tendency to healing or none at all.
To those with surgically trained eyes, every wound or pathological defect of the skin and of the mucosa means a possible portal of entry for microorganisms, and any morbid condition arising in such areas must arouse the suspicion that some type of infection is involved. The current explanation, however, is that there is some permanent disturbance in the process of regeneration; proliferation of cells due to their regenerative tendency becomes, as a result of these disturbances, continuous, and the continuing repetition of cell division leads to exaggerated regenerative activity and a malignant deterioration of cell character. This explanation is highly diplo-matic, and its metaphors have, undeniably, poetic flavor, but it does not tally with hard facts, for instance, with clinical experience. Note that, as a rule, the injuries which lead to cancer are minor ones, often with no tendency whatever to heal. In such cases, how can one assume that there is an exaggeration of the regenerative process? Much more plausible than such an idea is the assumption that such injuries expose the tissues, especially the deeper layers of the epithelial covering, to invasion by cancer virus. The presence of cell division and, consequently, of young cells, which are never lacking whether there is a fresh wound or a chronic defect and which seem to be particularly suited to the attack of the carcinogenic factor, appears to promote establishment of the supposed cancer virus. Here, the virus finds a convenient soil for effecting a symbiosis and thus changing the morphological and the biological attributes of the host cells. Cell division is promoted and the new cells, thus created, afford new homes and new possibilities for the life of the multiplying virus corpuscles. According to this explanation the cancerous change in the cell is a sequel of virus infection, resulting in disturbances of the regenerative process.
The tendency to ascribe such occurrences to pure chance, yet there are a few cases reported which can not be so simply explained. For instance, that of the young boy (described by Hochenegg) who nursed an old man with a colostomy for a rectal cancer, and who died of rectal cancer a half year after his employer. I, also, have noted a few times repeated cases of rectal cancer in the same family at short intervals. Within a period of a half year Korber saw 8 cases where cancer appeared in persons who had been in frequent contact with cancer patients. Surely this point could well receive greater attention than at present when taking the personal history of cancer patients.
That cancer occurs more often in certain families, in certain countries, in certain villages, in certain parts of a single town or village, or even in certain houses than in others is known, and may be explained as due to the operation of many other factors, but it can not be denied that a possibility remains that some sort of infection may play a role. One would do well not to forget that less than 100 years ago typhoid epidemics, puerperal fever, and hospital wound infections were cleverly explained upon the basis of peculiarities of the soil, the air, and the weather. Statistics were always ample to support wonderfully well the truth of these thoroughly scientific opinions. When we read that Hutchinson, the greatest physician of his time, definitely denied the possibility of contagiousness of leprosy, which, according to him, was a disease due to eating certain kinds of salted and smoked fish, and that Pettenkofer, the great hygienist of Munich, drank a culture of the cholera vibrio-so firm was his conviction that it had nothing to do with the disease-it may be well to observe caution in asserting that a disease can not be contagious.
The infectiousness of a disease is conspicuous when the circumstances of infection are manifest and when the period elapsing between infection and the onset of the disease is short. If one pricks his finger and on the next day exhibits an inflammation in the area the relation between the two facts is obvious. But if the incubation period is protracted, and if the infection becomes manifest under circumstances which occur every day or even many times a day, it is difficult to ascertain not only the date of the infection but whether there has been an infection at all. This is especially true of those chronic diseases which do not develop unless there is some specific individual predisposition. In these it is often very difficult to prove either infectiousness or contagiousness, and, as medical history abun-dantly shows, well-founded assertions of this kind have often provoked long and impassioned discussions. Even in tuberculosis and in leprosy, infectiousness was denied by excellent physicians just so long as bacteriological proof was lacking.
Cancer develops very slowly and, more often than not, in its earlier stages it presents no clinical symptoms other than the tumor itself, and this is discovered by many patients only after it has become quite large. It is hardly necessary to mention the gastric cancers whose initial symptoms are the metastases, or the sigmoid cancers which reveal themselves by complete intestinal obstruction.
Study of the precancerous stages of skin cancers shows that many years, even decades, may elapse before cancer formation. This indicates that the incubation period may be very long indeed (there are exceptional cases of quite short incubation period, e.g., Bangs' case mentioned above). We must assume that if there is a cancer infection at all, the interval between the supposed infection and the obvious dinical manifestations of tumor is, in most cases, at least a year.
We may now consider the other major problem, the mode of occurrence of cancer infection. The most common site of cancer is the alimentary tract, and if there is such a thing as cancer infection, transmission must chiefly be (as Borrel stated in 1923) by way of the food, by those foods which are eaten uncooked or those which after cooking have become contaminated with the cancer virus. As for cancers of the skin, the breast, the respiratory tract, and of the female generative organs, they also offer many possibilities of contact with the supposed cancer virus,-for, if cancer is infectious it is most probably due to a virus, one which is very resistant, even to desiccation. Such a virus would most probably be found in the discharges from the carcinomatous ulcer, in the feces, the sputum, the urine, the dressings, and on clothes and hands contaminated by these discharges. Such materials would be a menace to other persons if they are either locally or generally predisposed to cancer. Furthermore, virus which has become desiccated may preserve its vitality for months, and the virus corpuscles, because of their minute size, are very light, and consequently may readily get into the air and be inhaled with the dust. Because of these same properties they may gain access to the external female genitalia, unless prevented by protective clothing, and become rubbed into the skin. Obviously, a direct contact with cancerous persons is not essential for contracting an infection. When the farmer with a rectal cancer soils his lettuce by fingers con-taminated by his rectal discharge he may readily infect someone, living many miles distant, who eats the lettuce from which ordinary methods of washing will not remove the virus. The farmer's family and his friends with whom he constantly lives may avoid the infection because of their resistance or temporary lack of predisposition (states which seem to be acquired by certain individuals only and usually at advanced ages), while the person, more remote, whom the farmer has never in his life seen, but who may be disposed to cancer can become infected from the contaminated lettuce. And because the evidences of infection become apparent only after many months, a causal relation between the two cases is never established.
Granted that this is but a possibility, open to doubt, and against which strong arguments can be adduced (the fact that filterability in mammalian tumors has yet to be convincingly demonstrated is not the only one), it still remains a possibility, one which can not be categorically denied and in view of the facts mentioned above it may even bear some measure of probability. As physicians, we must admit that the clinical picture of cancer, and its development as well, does not, at least, exclude the possibility of cancer infection; that observation of visible cancers favor the view; that if cancer is an infection it is a wound infection or, at least, one connected with regenerative processes. Cancer research indicates that if cancer is an infection, it is in all probability due to viruses.
VIII. Methods for the prevention of canmer The opportunity for the individual to prevent cancer is very restricted; the community must assume the greater portion of the task, just as it has done in the campaigns against tuberculosis and syphilis and in the prevention of cholera and typhoid. Nevertheless, there are many things which, through personal precautions and medical care, can be done in the struggle against cancer.
Individual prevention. The development of cancer may be favored by neglect and by bad habits. Alcohol and nicotine are instrumental in the appearance of many cancers, the first playing a r8le, chiefly, in the origin of cancers of esophagus and stomach, the latter in those of the mouth and lungs. Bad teeth, bad prostheses, inadequate chewing, too hot and too richly spiced foods, all of these may contribute to gastric cancer, just as dirt and neglect of cleanliness may to those of the skin. But cleanliness, careful habits, and abstinence are by no means sure measures for averting cancers; more important is the control of every condition which can possibly be precancerous, the provision of adequate treatment and the elimination of its causes (alcohol, exposure to cancerogenic agents, etc.).
Medical prevention. This may be both positive and negative. Positive prevention consists in curing every precancerous condition and every illness which may possibly lead to cancer. Therefore, we must operate for cryptorchism, phimosis, long-standing fistulas, gallstones, etc., and treat adequately skin diseases, chronic gastritis, etc., which may eventually end in cancer. Negative prevention consists in avoiding everything which may promote cancer-of greatest importance, the careless, superfluous use of x-rays in therapy.
General prevention. This aspect of the problem assumes the greatest importance, since through the methods mentioned above only certain individuals can be protected against certain types of cancer. Such measures may do much good, but only in a limited number of instances, because, first, they offer protection against certain types and localizations of cancer and even if successful in these cases, they do not interfere with the development of other forms of cancer. A man who does not smoke a pipe in order to avoid cancer of the lower lip may, if he is disposed to cancer, acquire one of the stomach or bowel. Second, for the great majority of cancers there is no known method of special prevention which could be applied with any hope of success.
The general prevention of cancer offers three lines for work, two of which have a fairly sound basis, the third only a hypothetical one but built upon a hypothesis for which at present a better and more promising one can not be substituted.
The control of "industrial cancer." The application of hygienic measures and the installation of improved working conditions have effected a considerable reduction in the incidence of this type of cancer. Further study, based upon an intelligent cooperation of engineer and medical man, offers promise for future progress.
The control of marriage. In the interest of future generations intermarriage between members of cancerous families should be prevented. At least one of the persons should be of a cancer-free family. It is my belief that a strict observance of this rule would, within a few generations, free mankind of the scourge of cancer.
Prevention of the danger due to a possible infectiousness of cancer. Assuredly a humanitarian attitude must be rigidly maintained; every tendency toward cruelty must be carefully avoided, and even the sensibilities of patients and their relatives must be duly respected, but if there is a possibility of cancer infection-and it can not be denied that such there is-the healthy must be shielded against it. The best way to accomplish this is by the obligatory hospitalization of those cancer patients who can not be cured or who will not allow the removal of their tumors.
As has been pointed out above, it is the discharge from cancerous ulcerations which constitutes the greatest threat. Spread of the cancer virus through the air, in the dust of streets, by way of the hands and clothing of the patient and his relatives and friends, by contaminated food and appliances which may harbor the virus in a state of virulence for weeks and months after contact with infectious material-all are possibilities. Surely these dangers could be eliminated by keeping patients with ulcerated cancer in hospitals and by an appropriate treatment and disposal of their discharges such as can be effected only in hospitals. For the patients themselves, and for their relatives as well, it is better that they be kept in the hospital where they can receive adequate nursing and treatment. It is certain that a great majority of such cancer patients would welcome this, as would their relatives. And the community would purchase its health very cheaply by placing such patients in hospitals, for in any case they must do this earlier or later, and the few months' difference would not be of great moment.
Of greatest importance would be the isolation of those cancer patients who, directly or indirectly, have contact with foodstuffs. Farmers, grocers, bakers, those who wait on tables, and all of the relatives of those who have cancer, must not be allowed to go about freely and soil foods with cancerous discharges.
Every cancer patient should enter a hospital; the curable to be cured, the incurable to be kept until the end. This would serve the interests of everybody and it could not harm anybody, except financially in the case of a negligible few. It might well help to abolish cancer or, at least, inhibit its further progress.
